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(54) Alcohol-stable, low pH-stable fat 
emulsion product 

(57) A dried fat emulsion concentrate ' 
contains a major proportion by weight 
of a water soluble carbohydrate, and an 
^ edible fat or oil, with the fat or oil 
particles being encapsulated with a 
lipophilic starch derivative. The dried ■ 
emulsion concentrate when reconsti- 
tuted with water forms an oil-in-water 
emulsion which Is stable in the pre- 
sence pf a relatively high alcohol con- 
centration and refatiyely high acidity, 
over a wide range of temperatures, 
including pasteurizing and freezing 
ternperatures. The reconstituted emul- 
sion is combined with wine having an ' - 
alcohol concentration of 8%-20% (vol/ 
wt) and a pH of about 2.5 to 5.0 to form 
a stable oil-in-water emulsion in the 
wine, thereby providing a unique wine 
based beverage having a creamy 
appearance and mouthfeel. 
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SPECIFICATION 

Alcohol-stable; low pH-stablefat emulsion product 

5 Background of the invention 
Field of the invention 

This invention relates to a dried protein-free, fat 
emulsion concentrate, which when reconstituted 
: with an aqueous nnedia, forms an oll-in-water emul- 
10 sion which Is stable in the presence of alcohol and an 
acid pH. More particularly, the invention relates to 
the method of using a dried, protein-free, fat emul-. 
sion concentrate to impart a creamy appearance.and 
creamy mouthfeel to an aqueous product containing 
15 alcohol and having an acid pH. 

2. Description of the prior art 

In recent years, dried non-diary fat emulsion 
products have become of increasing importance in 
20 the food industry because of their ability to impart a 
creamy appearance and a creamy mouthfeel to 
aqueous products, such as the use of non-diary 
coffee white ners to whiten and improve the taste of 
coffee. Typically such dried fat emulsion products 
25 contain as essential ingredients vegetable fat, car- 
bohydrate (such as corn syrup solids, sucrose, etc.), 
protein, emulsifiers, stabilizers, and stabilizing and 
buffering salts. Upon addition to an aqueous 
. medium, the dried fat emulsion product foriris an 
30 oll-fn-water emulsion which imparts a creamy 
appearance to the medium due to the refraction of 
light from the finely emulsified fat globules. A water 
dispersibie protein, such as sodium caseinate or soy 
protein is included as an essential ingredient in the 
35 emulsion producttostabilizethe liquid emulsion 
concentrate through drying so that when the dried . 
emulsion is reconstituted, such as by addition to 
coffee, a stable emulsion is provided. 
U.S. Patent No. 4,045,589 discloses a dried non- 
40 diaryfat emulsion product for use as a coffee 
whitener which is prepared without the use of 
protein. The non-diary coffee whitener of that patent 
comprises vegetable fat, carbohydrate, emulsif ier, . 
and buffering salts, with emulsibn'stability upon 
45 reconstitution being provided by the use of a 
chemically modified dextrinized starch having a 
lipophilic character. 

The principal use heretofore of dried non-diary fat 
emulsion products has been as a coffee whitener. 
50 Other well known uses for these products has been 
in the preparation of Imitation sour cream mixes, dip 
mixes, creamy salad dressings, and whipped top- 
pings. More recently, dried protein-containing fat 
emulsion products have also been used in the 
55 production of an alcoholic beverage containing 
neutral grain spirits to impart a creamy appearance 
to the beverage. However, prior to the present 
invention, attempts to produce a flavored wine 
based beverage having a creamy appearance and 
60 mouthfeel using such dried protein-containing fat 
emulsion products have not been successful since 
the dried fat emulsion products available heretofore 
have not been stable against the alcohol concentra- 
tion, acidity and/or the destabilizing compounds 
65 such as tannins which are present in wine. These 



characteristics of wine make it difficult to maintain a 
stable oil-ih-water emulsion when thefat emulsion 
product is reconstituted and added to wine. 

70 Sun^mary of the invention 

The present invention provides a dried, protein- 
free, fat emulsion concentrate which, when reconsti- 
tuted with water, forms an oil-in-water emulsion 
which is stable in the presence of a relatively high 

75 alcohol concentration and a relatively high acidity, 
and which remains stable over a wide range of . 
temperatures, including pasteurizing and freezing 
temperatures. The dried emulsion concentrate con- 
tains a major proportion by weight of a water soluble 

80 carbohydrate, such as corn.syrup solids, and an 
edible fat or oil,.with the fat or oil particles being 
encapsulated with a lipophilic starch derivative. One 
or more stabilizers may be included with the dried 
emulsion concentrate, in minor amounts, as an 

85 optional ingredient. 

The dried emulsion concentrate is prepared by 
forming a liquid emulsion concentrate containing 
the water soluble carbohydrate, edible fat or oil, 
edible lipophilic starch derivative and sufficient 

90 water to maintain the solids iri solution or dispersion 
and provide sufficient fluidity to the concentrate so 
that it may be pumped. The amount of lipophilic , 
starch derivative included in the emulsion concen- 
trate is sufficient to encapsulate substantially all of 

95 the fat or oil globules in the concentrate to thereby * 
stabilize the emulsion through the drying step. The 
liquid emulsion concentrate is then homogenized 
and spray dried. 
The dried emulsion concentrate thus produced is 
100 particulariy well suited for producing a stable oiNn- 
water emulsion In an aqueous medium having a 
relatively high alcohol concentration and relatively 
high acidity, such as wine. The dried emulsion 
concentrate is combined with water to form an 
105 oil-in-water emulsion containing 15% to 30% by wt.. 
of the dried emulsion concentrate, and this emulsion 
, is added to wine having an alcohol concentration of 

, 8%-20% (vol/wt) and a pH of about 2.5 to 5.0 to form 
a stable oil-in-water emulsion in the wine, thereby 
1 10 producing a unique wine base beverage having a 
crearny appearance and mouthfeel. The amount of 
the reconstituted ernulsion added to the wine in 
order to produce a beverage having these unique, 
desired characteristics is sufficient to provide a ratio 
115 of wine to dried emulsion concentrate of about 5:1 to 
15:1. The resulting oil-in-water emulsion in wine is 
shelf stable and is resistant to grain or sludge 
formation and phase separation overextended 
periods of time. 

120 

Detailed description of the invention 

In preparing the dried, protein-free, fat emulsion 
concentrate of this invention, a liquid emulsion 
concentrate containing an edible fat or oil, water- 

1 25 soluble carbohydrate, and a lipophilic starch deriva- 
tive is prepared by adding the ingredients to hot 
water, and then drying the emulsion concentrate. 
The edible fat or oil may be of animal or vegetable 
source, but should be light in color, have a bland or 

1 30 neutral flavor, and be resistant to oxidative rancidity. 
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Fats andoils which may be used include partially or 
fully hydrogenated vegetable fats and oils such as 
coconut oil, palm kerne! oil, cottonseed oil^ corn oil, 
soybean oil, peanut oil, and the like, and mixtures 

5 thereof, tallow and lard. Satisfactory results have 
been obtained in producing the dried emuJsion 
concentrate of this invention using hydrogenated 
vegetable oils having a melting point of about 11 ST., 
as well as hydrogenated vegetable oils having a 

10 melting point of about 65°F. The fat or oil may 
comprise, from about 15% to 25% by weight of the 
' dried emulsion product, with levels of between 
about 18% to 22% by weight of the dried concentrate 
being preferred. 

15 A water soluble carbohydrate, such as corn syrup 
solids, sucrose, lactose, and the like, is included in 
the dried emulsion concentrate ^o act as a carrierfor 
the fat and to provide flavor. The carbohydrate 
comprises a major proportion of the dried emulsion 

20 product, and is present in an amount of from about 
57% to 65% by weight of the dried product 
As noted hereinabove, the dried, protein-free 

• emulsion concentrate of this invention is prepared 
by forming a liquid emulsion concentrate which is 

25 dried, such as by spray drying. In orderto stabilize 
the emulsion through the drying step, a cooked or 
prejelled lipophilic starch derivative, that is, a starch 
derivative having fat-compatible properties, is in- 
cluded in the liquid emulsion concentrate, so that 

30 when the dried emulsion concentrate is reconsti- 
. tuted, a stable emulsion is formed. Due to the use of 
the lipophilic starch, the oil-in-water emulsion 
formed by recbnstitution of the dried emulsion is 
stable even in the presence of an acidic pH, a 

35 relatively high concentration of alcohol, and com- 
pounds such as tannins which would destabilize 
conventional dried, protein-containing emulsion 
products. It is believed that the lipophilic starch, 
when dispersed in the aqueous phase of the emul- 

40 sion concentrate, forms a film which encapsulates 
the fat globules in the emulsion concentrate to 
provide emulsion stability through dr/ing, and 
which has a suitable hydrophobic-hydrophilic ba- 
lance upon drying to provide a gradual or controlled 

45 release dfthefatglobules encapsulated by the 
starch. 

Excellent results have been obtained using as the 
lipophilic starch, No. 7415 Lipophilic Starch, sold 
commercially by Anheuser-Busch, Inc. Other lipophi- 

50 lie starch derivatives may, of course, also be used. 
In orderto prepare a dried, protein-free, fat 
emulsion productwhich is stable through the drying 
step and which, when reconstituted, forms an oil-in- 
water emulsion which is is stable in the presence of 

55 alcohol and an acidic pH, the arnount of lipophilic 
starch derivative included in the liquid emulsion 
concentrate should be sufficiientto encapsulate 
substantially all of the fat globules in the emulsion 
concentrate. Preferably the liquid emulsion concen- 

60 trate is homogenized to provide an emulsion in 
which the fat or oil particles average about 1-3 
microns in diameter With fat particles of such size, 
the amount of lipophilic starch included in the 
emulsion concentrate should be about 50% to 85% 

65 by weight of the fat. If the fat particles are homoge- 



nized to a smaller average particle size, so that the 
surface of the fat is increased, greater amounts of 
the lipophilic starch must be used. Similarly, if the fat 
particles have a larger average particle size, lesser 
70 amounts of the lipophilic starch derivative may be 
used. 

The liquid emulsion concentrate is prepared by 
dissolving and/or dispersing the components of the 
dried erriulsion (i.e. carbohydrate, fat or oil, and 

75 lipophilic starch derivative) in sufficient water to 
maintain the solids in solution or dispersion and 
provide sufficient fluidity to the liquid concentrate so 
that It may t)e pumped. Generally, the dissolved and 
dispersed solids of the liquid emulsion concentrate 

80 are in the range of abbut50%-70%. Typically, the , 
lipophilic starch is added to hot (1 80°F.-200^F) water 
and the resulting slurry maintained at such tempera- 
ture for about 30 minutes. Thereafter, the hot starch 
slurry is added to hot water (180T.-200°F.) and the 

85 carbohydrate, such as corn syrup solids, and fat 
{which has been heated to a temperature of about 
150°F.-160''F.to liquidythefat) are added with 
mixing to the aqueous starch slurry. The resulting 
mix is then pasteurized and homogenized to form ah 

90 oil-in-water emulsion In which the fat particles 
average about 1-3 microns in diameter. This liquid 
emulsion concentrate Is then dried, such as by spray 
drying, drum drying, etc. to a moisture content of 
about3% or below. If desired, one or morestabiliz- 

95 ers, such as carrageenan, carboxymethyl cellulose,. • 
microcrystalline cellulose, and the like, including 
mixtures thereof, rnay be dry blended with the dried 
emulsion concentrate in amounts of from about 
0.1% to 10% by weight of the dried emulsion 
100 concentrate, in orderto increase the body and 
viscosity of the reconstituted emulsion product.^ 

The dried, protein-free fat emulsion product thus 
obtained may be used for any of the uses of 
conventional dried fat emulsion products, such as 
105 coffee whiteners, sour cream mixes, dip mixes, and 
the like. However, the dried emulsion concentrate of 
this invention is particularly well suited for^ise in 
combination with a flavored wine base to produce a 
wine base beverage having a creamy appearance 

110 and creamy mouthfeel. Thus, the dried emulsion 
concentrate, with or without added stabilizers, is 
reconstituted with hot water to form an oil-in-water 
emulsion, containing about 15%-30% by wt. of the 
emulsion concentrate. The resulting emulsion is 

115 combined with wine and, optionally, other ingre- 
dients such as sugar, syrup, flavorings and color, to 
, provide a wine based product having a desired 
creamy appearance and mouthfeel, the product 
having an alcohol content of about 8%-20% (vol/wt), 

120 and a pH of about 2.5-5.0. This product is then 

pasteurized and homogenized to form a unique wine 
base beverage which is shelf stable when packaged 
in an appropriate container, is resistant to separate 
and grain or sludge formation, and may be stored at 

125 room temperature or under refrigeration. The novel 
dried fat emulsion product of this invention provides 
a stable oil-iri-water emulsion in the wine, despite 
the relatively high alcohol concentration of about 
8%-2Q% (vol/wt), relatively high acidity (pH 2.5-5.0); 

130 and a variety of protein distabilizing compounds 
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such as tannins, which are present in wine. These 
conditions cause instability of emulsions made from 
conventional protein-containing dried fat emulsion 
products, and have made the use of protein-free 
5 dried fat emulsion products, available prior to this 
. invention, unsatisfactory. However, the dried emul- 
sion concentrate of this invention, when reconsti- 
tuted with water and added to wine, forms an 
oil-in-water emulsion which is stable in the presence 

10 of the alcohol concentration and acidity found in 
wine, with the emulsion retaining Fts stability 
through a wide range of temperatures, mclading 
pasteurizing and freezing temperatures. The amount 
of the dried fat emulsion concentrate which may be , 

15 combined with the wine to provide the wine with a 
desired creamy appearance and mouthfeel may vary 
over a wide range. A stable oil-in-water emulsion in 
the wine may be obtained using a ratio of wine to 
dried emulsion product of about 5:1 to 15:1, with a 

20 ratioof between 8-12:1 being preferred. 

The following examples are given to further : 
illustrate, not to limit, the invention. In the instant 
specification, appended claims and the following 
examples, all parts and percentages are by weight 

25 unless otherwise indicated. 

Example I 

The dried, protein-free fat emulsion concentrate of 
the preseht Invention was prepared in the following 

30 manner. Fifteen parts by weight of a lipophilic starch 
(sold commercially by Anheuser-Busch, Inc. under 
the designation No. 7415 Lipophilic Starch) was 
, added with mixing to 35 parts by weight of water 
which was at a temperature of about 1 90°F., and the 

35 resulting starch dispersion maintained at about 
igCF., with stirring, for 30 minutes. Thirty-four parts 
by weight of water.was introduced into a separate 
vessel and heated to.about 190°F. To this hot water 
was then added the hot aqueous starch disperision, 

40 59 parts by weight of corn syrup solids, and 20 parts 
. by wt. of hydrogenatedl coconut oil, having a melting 
point of 108°F.-1 12°F., which had been heated to 
160T. to liquidy the fat. The resulting dispersion was 
pasteurized by heating to 155'F. for20 minutes, and 

45 was then homogenized in a two-stage homogenizer 
at 2500 psi and 500 psi. The emulsion concentrate 
thus formed was then spray dried to provide a dried, 
protein-free, fat emulsion product having a moisture 
content of less than 3%, in which the fat globules had 

50 an average particle size of less than 3 microns in 
diameter, with the fat globules being encapsulated 
by the lipophilic starch. 

Example Jl 

55 A wine base beverage having a creamy appear- 
ance and mouthfeel is prepared using the dried fat 
emulsion product produced by Example I, in the 
following manner. About 5 parts by weight of a 
stabilizer mixture containing microcrystalline cellu-^ 

60 lose and carrageenan is blended with 60 parts by 
weight of the dried fat emulsion concentrate of 
Example I, and this dry blend is mixed with about 
1 80 partis by weight of hot {180*F.) water to form an 
oil-in^water emulsion. To this emulsion is added 

65 about 560 parts by weight of fortified wine (having . 



an alcohol content of 22.5%) and about 170 par^s by 
weight of corn syrup. The resulting mixture is heated 
to abput 140°F, and is homogenized in two stages at 
2500 psi and 500 psi. The resulting emulsion is filled 

70 into suitable containers which are then sealed. The 
product thus produced is a wine based beverage 
having an alcohol content of about 12%-14% (vol/wt) 
and a pH in the range of 3.5 to 4.5, with the beverage 
having a creamy appearance and mouthfeel im- 

75 parted thereto by the oil-in-water emulsion. The . 
product is shelf stable and exhibits no grain or 
sludge formation or phase separation after extended 
periods of storage. 
Although the present invention has been de- 

80 scribed with reference to specific examples. It will be 
understood that changes, modifications, and varia- 
tions of composition and procedure may be made by 
those skilled in the art within the principle and scope 
of the appended claims. 

85 

CLAIMS 

1. A dried, protein-free fat emulsion product 
which upon reconstitution with an aqueous medium 

90 forms an oil-in-water emulsion which is stable in the 
presence of an alcohol concentration of over 8% 
(vol/wt) and a pH in the range of 2.5-5,0, said dried 
emulsion product comprising 
a major proportion by weight of a water soluble 
95 carbohydrate, and from 1 5% to 25% by weight of an 
edible fat or oil having an average particle size of 
about 1 -3 microns in diameter, with said fat particles 
being encapsulated by a lipophilic starch derivative, 
the amount of said lipophilic starch derivative in the . 
100 dried emulsion product being about 50% to 85% by 
weight of the fat or oil. 

2. The dried emulsion product defined in claim 1 
in which the lipophilic starch is water dispersibte 
and, upon drying, forms films with the proper 

105 hydrophobic-hydrophilic balance to provide a gra- 
dual releaseof the encapsulated fat or oil particles 
when dispersed in water, 

' 3. The dried emulsion product defined in daims 
1 in which the product contains about 0.1% to 10% 
IIP by weight of a stabilizer. 

4. The dried emulsion product defined in claim 3 
in which the stabilizer is selected from the g roup 
consisting of carrageenan, carboxymethyl cellulose, 
microcr/stalline cellulose, and mixtures thereof. 
115 5, The dried emulsion product defined in claim 1 
in which the product contains about 51% to 65% by 
weight of water soluble carbohydrate. 

6. A method of preparing a stable oil-in-water 
emulsion in a liquid having a relatively high alcohol 
120 concentration and high acidity which comprises 

adding a dried protein-free fat emulsion concen- 
trate consisting essentially of a water soluble car- 
bohydrate and particles of an edible fat or oil which 
. are encapsulated within a lipophilic starch deriva- 
125 tive, to an amount of water sufficient to form an 

aqueous oil-in-water emulsion containing about 15% 
to 30% by wt. of the emulsion concentrate, and 

combining the emulsion thus formed with a liquid 
having an alcohol concentration of about 8% to 20%, 
130 vol/wt, and a pH of about 2. 5 to 5:0 to form in said 
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liquid a stable oll-ln-water emulsion which imparts a 
creamy appearance and mouthfeel to said liquid. 

7. The method defined in claim 6 in which said 
liquid is wine. 
. 5 8. The method defined in claim 7 in which the 
amount of said aqueous emulsion combined with 
the wine is sufficient to provide a ratio of wine to 
dried fat emulsion concentrate of 5:1 to 15:1 . 

9. The method defined in claim 7 in which said 
10 dried fat emulsion concentrate consists essentially 

of a major proportion by weight of a water soluble 
carbohydrate, and from about 1 5% to 25% by weight 
of an edible fat or oil having an average particle size 
of about 1-3 microns in diameter, with said fat 
15 particles being encapsulated by a lipophilic starch 
derivative, the amount of said starch derivative in 
the dried emulsion concentrate being about 50% to 
85% by wt of the fat or oil. 

10. The method defined in claim 7 in which the 
20 dried emulsion concentrate contains about 0.1% to 

10% by wt of a stabilizer selected from the group 
consisting of carrageenan, carhoxymethyl cellulose, 
microcrystalline cellulose, and mixtures thereof. 

1 1. The method defined in claim 7 in which the 
25 wine contatning the oil-in-water emulsion is pasteu- 
rized, homogenized and filled into containers. 
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